n n ' where \i is the absorption coefficient of component a, and f a a is the fractional contribution of a to the total mass. For a material composed of n components it is possible to derive the fractional composition by solving a series of n equations of the form of (1), and using equation (2) Portions of this document may be illegible in electronic image products. Images are produced from the best available original document.
_ 2 -energetic sources in many of the most useful energy ranges.
We have previously suggested in several publications that absorption measurements at two energies could ba used to measure the relative composition of: (1) Typical upperarm scans on a fat person, and on a thin person, are shown in Figure 1 . Immediate reproducibility of these scans is high; in a series of replicate scans on 63 subjects the uncertainty for bone mineral content was 2% while that for soft-tissue absorption was about 0.5%.
There are several problems associated with this new scanning procedure. Subject movement can seriously affect results; we find it advantageous to use the average of several fast-speed scans to minimize thi& problem. Sources of high activity are needed to insure adequate counts during the scan of the tissue and bone. Such sources will give high count rates with an unattenuated beam and appropriate corrections must be made for loss of counts due to system deadtime. In scanning the upperarm we use a detector collimation of 3-mm wi 125 a 100 to 200 mCi source of I and 6-mm with a 125 mCi source 241 of Am; the source collimator distance is about 17 cm.
Larger collimation produced problems with scattered radiation. Replicate scan determinations of soft-tissue absorption were made on nine subjects after a six-month interval to assess 125 241 long-term precision. The error for both I and Am scans 125 241 was about 2.5%. The ratio of the I to Am tissue scans was more highly reproducible, indicating that part of the difference between scans at the two times reflected actual changes of soft-tissue mass, most probably due to repositioning.
The mean difference between the ratios at the two times was about 1.7%. In two subjects remeasurements were made five times each during a nine month period (Table 1) 
